Movement of Lucifer Yellow CH in potato tuber storage tissues: A comparison of symplastic and apoplastic transport.
The fluorescent dye Lucifer Yellow CH (LYCH) was introduced directly into the symplast of potato (Solanum tuberosum L.) tuber storage parenchyma by microinjection and also into the apoplast through cuts made in the stolon cortex. Microinjected LYCH moved away rapidly from a single storage cell and spread radially via the symplast. When the microinjected tissue was subsequently fixed in glutaraldehyde and sectioned the dye was seen clearly to be localised in the cytoplasm but not in the vacuole. In comparison, when LYCH was introduced into cuts made in the stolon cortex the dye entered the tuber by the xylem and subsequently spread apoplastically. No movement of dye was observed in the phloem. In glutaraldehyde-fixed tissues, in which LYCH was introduced to the apoplast, the dye was found within xylem vessels, in the cell walls and in intercellular spaces. Wall regions, possibly associated with plasmodesmata, became stained by the dye as it moved through the apoplast. Three hours after introduction of the dye to the stolon, intense deposits of LYCH were found in the vacuoles of all cells in the tuber, many aligned along the tonoplast. Differentiating vascular parenchyma elements contained large amounts of dye within enlarging vacuoles. However, with the exception of plasmolysed and-or damaged cells, LYCH was absent from the cytoplasm following its introduction to the plasmalemma it is suggested that the most likely pathway from the cell wall to the vacuole was by endocytosis, the dye being transported across the cytoplasm in membrane-bound vesicles. Clathrin-coated vesicles were abundant in the storage cells, providing a possible endocytotic pathway for dye movement. The significance of these observations is discussed in relation to the movement of LYCH in plant tissues and to the movement of solutes within and between storage cells of the tuber.